Introduction
Chronological Overview of the U.K. Passenger Rail Industry Pre-1921 A railway system in the United Kingdom evolved. It was comprised of a plethora of independent railway companies with their own lines and procedures.
1921 By this date, amalgamation with a need to improve commercial viability led to a railway system comprised of four companies.
1948
Companies were nationalized and became the Railway Executive.
1962
The Railway Executive was replaced by the British Railways Board (BRB) with the railway component of the enterprise known as British Rail (BR). Central government grants provided for loss-making routes.
1963
The Beeching Report (BRB 1963) signaled closure oflightly used parts of the rail network.
1983
The Serpell Inquiry (Her Majesty's Stationery Office 1983) brought forth public outcry to prevent more line closures.
1988/89
Government grants total £700M with no sign of reduction in this level of subsidy.
1993
The Railways Act was passed bringing about privatization of the passenger rail industry with hopes of greater efficiency. BR was divided into its component parts: Railtrack (infrastructure), TOCs (passenger services), and Rolling Stock Companies (ROSCOs) providing/leasing passenger rolling stock to the TOCs. The ORR was created to oversee operation of the privatized industry.
1994
The Association of Train Operating Companies (ATOC) was formed to act as a trade organization for the 25 roes.
1997
ATOC began operation of a National Rail Enquiry Service (NRES) with telephone call centers providing timetable and fare information.
1998
A U.K. Transport White Paper was published with a policy emphasis on integrated transport. Establishment of a Strategic Rail Authority (SRA) was proposed to provide a focus for strategic planning with powers to influence the behavior of key industry players DETR ( 1998) . This was established in shadow form prior to the necessary legislation being passed.
Post-2000 A transport bill is currently passing through Parliament with the necessary legislation for establishment of the SRA. complaints are rising. Individual train operators and government bodies have inh·oduced complaint procedures. The Rail Regulator has encouraged complaint collection. Press coverage of complaints has brought complaining to peoples' attention, as has the prospect of compensatory payments to complainants. To encourage more people to use the rail network, rail companies wi ll need to overcome the perception that rail travel is something about which to complain. Passenger information represents a key means by which the extent of adverse reaction to rail tt·avel might be redressed. The nature of public transport information and the role it can perform is summarized by Le Squeren (1991) as shown in Table 2 .
Complementary to Table 2 , Anderson ( 1993) identified six objectives for a passenger rail information system (stemming from similar objectives relating to the London Underground): l. assist passengers in planning and during their journeys; 2. improve passengers' efficiency of movement through the system (leading to a reduction in travel time, or their perception of it); 3. provide reassurance and confidence to passengers (indicating that staff know what is happening and are in control); 4. advise passengers if changes in their route become necessary; 5. enhance the quality and range of services offered (with the aim of attracting more passengers); and 6. provide staff with a better picture of what is happening (to enable them to effectively respond to inquiries from passengers). Passenger information can improve understanding of what the passenger rail industry has to offer, enable journey planning, and provide travel itineraries that assist journey execution. It does not materially improve rail services, increase punctuality or frequency, or reduce service journey times or costs. However, it can empower the passenger to make confident and effective use of what is available. Passengers value information.
Availability of information is increasing and, in turn, passenger propensity to seek information and their expectation to find it available are both also increasing. Access to telephone-and Internet-based information systems predominantly concerns pre-trip journey planning. Yet information has considerable potential to assist passengers during their journey. The complaints statistics given above suggest that at least I million rail passengers a year suffer some disruption to their journey. In some cases, existing provision of information may have served to alleviate frustrations and instruct passengers on any changes necessary to complete their journey. However, in many cases, passengers will have suffered unnecessary delay, inconvenience, irritation, and possible expense because of an absence of information to enable them to address the disruptions to their journey.
This article offers an initial consideration of the opportunities for information provision in situations where a passenger's journey has "broken down" and where access to suitable information could assist in "recovery" of the journey. Complaint letters provide a useful insight into journey breakdowns encountered by passengers and typically include a detailed account of a passenger's experience and attempts to recover the journey including the use of information. Complaint letters received by the ATOC are examined and a classification of journey breakdown situations is developed.
U.K. Passenger Rail Information systems
Under BR, local stations responded to local train inquiries; under postprivatization, stations do not pass on journey information by telephone. The NRES is provided on behalf of the TOCs by ATOC and is accessible from a single national telephone number, 24 hours a day, 7 days a week (ATOC 2000 This service uses the Great Britain Passenger Railway Timetable as its basis for timetable information, stored in electronic form in such a way that schedule information can be provided in response to inquiries. In the event that changes to the timetable occur, and with at least 36 hours' notice, these can be sent to the NRES and the timetable can be amended. In the event of an emergency or serious incident, each of the six call centers that operate the NRES are contacted. Call center operators are then expected to take account of this information where it affects routes relating to passenger inquiries. The NRES uses separate systems for fares and timetables. A new Rail Journey Information Service (RJIS) that combines information on fares, timetables, and reservations is currently working in preproduction mode. Real-time train running information will be an additional facility introduced in late 2000. It is expected to be able to handle 5 million queries a month-at least 70 queries a minute ( Computing 1998) . This system will be able to identify when a train has been delayed, and could then pass this information on to passengers, along with advice about alternative routes.
More than 94 percent of homes in the United Kingdom have a telephone (Office for National Statistics 2000) and hence have access to the NRES for pretrip information. The 1999 Which? Annual Internet Survey (see http://www.which.net/) estimated that approximately 14 percent of Britons were using the Internet. More recent survey results suggest that at the end of 1999 this figure was closer to 20 percent (Internet Magazine 1999) . Access is set to increase dramatically in the home and workplace and via mobile communications. The rail industry is responding to this trend with websites that offer information comparable to that from the NRES (Lyons 1999 ). Railtrack's website (http://www.railtrack.co.uk) provides a journey planner for national rail inquiries. (Railtrack has an obligation to make the Great Britain Passenger Railway Timetable available to the public.) In 1999, the site processed a similar number of journey planning inquiries to the number of calls handled by the NRES (Railtrack 2000) . The TrainLine (http://www.thetrainline.com) is a commercial on-line service that is now being promoted by a strong marketing campaign. It provides both journey planning and fare information with the option of on-line booking and payment.
Access via telephone or Internet to information for pre-trip journey planning is generally very good. From the 60 million calls made to the NRES in 1999, the level of NRES-related complaints is 0.03 percent. Information is also available at stations via station staff, timetable boards and terminals, kiosks, and Help Points (providing intercom access on platforms to rail staff). Much of this information is historical rather than contemporary or predictive. Some kiosks have modem links, but others require manual updates.
Until all trains run precisely to schedule, there will be a need for collection and dissemination of real-time information. The U.K. rail industry is investigating ways to exploit information and communications technology to gather and distribute such information. For example, ScotRail has tested a Global Positioning System (GPS) to try to pinpoint trains and provide customers with more accurate information (Campbell 1998) . This has led to a countdown and map display to provide passengers with arrival times within 25 seconds of accuracy.
There is a need to understand how rail information systems might be further developed and used in supporting passengers en route whose journeys have suffered a setback and who must replan the remainder of their journey. This may call for a more passenger-oriented rather than a systems approach to journey recovery as replanning may include the (partial) use of another (public transport) mode. Cooperation and partnership across the public transport industry is enabling the current development of a National Public Transport Information System that will be available via a single telephone number as with the NRES. The system is a goal set out in the government's Transport White Paper (DETR 1998). It will aim initially to provide a timetable-based journey inquiry service Vol. 3, No. 3, 2000 across public transport modes down to a bus-stop/street level of detail. The system is unlikely to offer relevant and sufficient information appropriate for unscheduled rail journey recovery situations, at least in the short term.
To explore the potential information needs for journey recovery, it is necessary to identify the types of journey breakdowns that can occur.
Journey Breakdowns
A journey breakdown can be defined as a failure to execute a journey as planned. In some cases, a breakdown will be the fault of the traveler either directly, or indirectly as a consequence of problems associated with the means of transport used to reach the station. In other cases, it will be the actual or perceived fault of the rail industry in terms of information provided or its interpretations, or through a lack of information to enable the traveler to complete the journey as planned. In further situations, a journey breakdown will be a direct result of a failing of the train service in terms of not operating according to the timetable. Consideration was given to the ways in which a journey might suffer a setback. This resulted in a set of journey breakdown scenarios as shown in Table 3 (see Adenso-Diaz et al. 1999 for another list of possible incidents leading to rescheduling, or Higgins and Kozan 1998 for different delay types). An interpretation of the likely consequences, recovery options, and information needs for each scenario is also given in Table 3 .
The passenger rail industry is aware of the importance of information. However, it will need to be convinced of the merits of further investment in its information provision to specifically support passengers needing to establish recovery options following a journey breakdown. To accomplish this, the following steps are suggested:
1. Determine the frequency of occurrence nationally of each breakdown scenario over a given time period. 2. For each scenario, establish an estimate of the average "level" of recovery that is possible, given perfect information, in terms of delay saving and monetary cost. Other measures constituting generalized travel cost might also be considered. 3. Establish the propensity of passengers, given the availability of the necessary information, to pursue the recovery options identified. 4. Estimate the collective value to passengers, over the given time period, of providing information that enables journey recovery options to be determined. 5. Conduct a cost-benefit analysis of the provision of suitable tailored information.
Such an approach is difficult to pursue. Categorizing the complaints received annually by the industry according to the scenarios could enable step 1 to be completed. However, the industry does not currently record all complaints in a form to enable this to be done. Further, not all passengers who suffer a journey breakdown will register a complaint. Nevertheless, analysis of written complaints does provide a useful preamble to the five-step approach or similar in terms of acquiring a better understanding of the breakdown situations people face and the consequences that ensue.
Analysis of Complaint Letters
ATOC gave permission for its complaints files to be examined.
Complaint Letters Held by ATOC
The vast majority of written complaints about the rail service are sent directly to the individual roes concerned. A minority of written complaints about TOCs or the NRES are lodged with ATOC. These are filed for a minimum two-year period. By the middle of February 1999, ATOC had I 05 letters of complaint on file (from the beginning of January 1998 to the end of January 1999); the roes received a million written and oral complaints in this time period (ORR 1999) .
Complaint letters are inevitably not written to a common format with subsequent analysis in mind. However, there is a substantial degree of overlap in terms of the information they contain. The letters were treated retrospectively as a set of survey responses. A "data entry" schema was devised and used to elicit salient information from each of the 105 letters.
Scenario Representation within Letters
The complaint letters represent an extremely biased sample of journey breakdowns experienced. They address situations that are the fault of the rail service, not those that are the fault of the traveler, such as arriving late at the departure station and missing the train. They also represent journey breakdowns that were sufficiently disruptive to warrant a written complaint ( or individuals with a higher propensity to lodge complaints). Table 4 shows the representation of the 17 scenarios from Table 3 among the 105 complaints. (While it may seem peculiar for people with no problem to complain, some felt that information provision was inadequate despite not experiencing any difficulty.) Nearly all the scenarios were found within this relatively small sample of complaints.
It became apparent when reading the complaint letters that many of the see- (5), or where passengers cannot find the train (2), may become trains that have gone (6). Trains making unanticipated stops at stations (13) or on the line (12) will run behind schedule (15). Many passengers had to take a different train from that expected (3) because their train had been cancelled ( 10). Based on such considerations, the 17 scenarios can be translated into 5 journey breakdown bundles in terms of the recovery options that will need to be considered. These are summarized in Table 5 .
Table4 Scenario Occurrences In Assessment of Complaint Letters

Journey Breakdown Bundles
There is a balanced distribution of complaints across bundles with the exception of the "no problem" bundle where, as expected, few complaints arise. Consideration of situations encountered within the complaint letters for each bundle provides some intriguing insights into the disruption suffered by rail passengers. It is only possible to provide a limited number of examples within this article.
No Train. The first bundle covers those cases where the passenger does not board the planned train at the origin. Pre-trip information, particularly station information, is available to these passengers. Several trips mentioned in the complaints to ATOC would have experienced no problem if the passenger had allowed more float time at the outset to catch an appropriate train. One passenger complained about missing the Barnham-Bognor train and being late for an interview. This train takes 6 minutes and runs every 10. In a further 14 cases, the journeys might not have needed to be recovered if people had been given the correct information to begin with: morning times were given instead of evening ones; summer schedules began, but passengers were not told about them. A passenger, who was advised by the NRES to take the 15:55 Banbury-London connecting with the Edinburgh train, noticed it was not on the departures board. Ticket staff then told him a special timetable was in operation during long-running engineering works. He was advised to take another train that only allowed 
Late train
Trains that will not get to the destination 9, 11, 12, 13, 34 on time, stopping en route, or running 15, 17 behind schedule. Passengers need to know how they will be affected by falling behind the timetable.
Unexpected train
Train ride is more expensive than 3,4, 7, 14 40 anticipated, or on a different schedule. Passengers must find out if it is still worthwhile boarding.
Incomplete journey
Train will not get to the desired 7, 10, 12, 13, 34 destination. Passengers, or the train, miss 14 the stop, if the train even goes there. Passengers have to find out how to get to the destination from a new starting point.
No problem
People who cannot find their train, or who I, 2, 5, 16 8 have imminent departure, as long as they make it on board. Also includes trips ahead of schedule. This group does not need recovery information.
2 minutes for a connection, which it missed. He then missed the last train to Edinburgh and had to stay in London overnight. This passenger had used the NRES, departure notices, and staff, but was still unable to complete the journey as planned. He could have waited until the next day to make the trip, at less cost. One passenger, given contradictory information during service disruptions, elected to "forgo the delights of the rail system for the enormous convenience and considerably reduced cost of [his] private car."
Late Train. The second bundle covers situations where a passenger boards a train that will not reach the destination by the expected time. Here the passen-ger is limited to en-route information to discover how to proceed. Unless the passenger has time at a connecting station, information sources are limited to fellow passengers, conductors, telephone, and Internet. One man whose train was "traveling at snail speed" toward London because of a crane on the line, disembarked the moment he was near enough to the Underground because he knew London well enough to change modes. Many people are not aware of other routes or modes they could use. Access to appropriate information provision could assist. Out of 62 complaints with sufficient journey descriptions to allow further investigation, 28 could have been completed with delay savings if the passenger had taken an alternative mode, or caught another train.
Unexpected Train. The third bundle covers situations where there is a train ready for departure, but it is different from the one the passenger expects. It may have a different price or schedule, or the passenger may board the wrong train. The passenger must decide whether or not to continue with the journey. One embarrassed teacher had to use his own money to pay for a school trip, having been allegedly misquoted on the fare. All stations have now been supplied with NRES complaint forms to try to differentiate between genuine complaints and cases where the NRES is unjustly blamed.
Incomplete Journey. The fourth bundle is for incomplete journeys, where the passengers cannot get to their desired destination(s) without adding new legs to the trip. Some situations will be the same as those for "late train" or "unexpected train," but there are some additions. Passengers have boarded trains that have then failed to get to the destination. One passenger specifically asked for a Waterloo-Trowbridge train that stopped at Warminster, as he wanted to deliver a package. His train did not stop. A member of Parliament traveling from Market Harborough to Essex was not happy when a coach was laid on in place of a train. He commented that if he had wanted a bus he would have gone to the bus stop.
No Problem. The fifth bundle covers journeys that are problem free once the passenger boards the train. No one complained that their train arrived ahead of schedule, although one passenger did query why he was able to find a quick-er route than that provided by the NRES. The answer relates to the need for the NRES to allow certain lengths of time for connections, even though some passengers are able to cross platforms quicker, or catch different trains if theirs gets in early.
Letters assessed within each bundle highlighted, in some cases, the complexity of recovery options that people must endure, but also that, with appropriate information, recovery was possible (in at least 28 cases). They revealed an ability of some passengers to be effective in journey recovery, while others floundered with the added frustration of conflicting information. People do make use of available information sources, but their complaints clearly indicate a need for improvement in clarity, timeliness, and reliability.
Existing Information Provision
As mentioned, there is good access to pre-trip information. Prior to boarding a train, passengers can phone the NRES; use the Internet, information kiosks, paper timetables; or ask friends, station staff, or even people standing on the platform how to get from A to B. Once on board the train, access is more restricted. Here the primary source of information is the conductor, who can give out some information about how the train is expected to continue, but not about how to complete any particular journey. Passengers can still phone the NRES. It is estimated that 41 percent of the U.K. population have mobile phones (McIntosh 2000) . Some handsets are now able to connect to the Internet and therefore off er access to Internet timetable services en route. However, if there is a problem with the information the NRES supplied, then passengers will not trust any new information, which may be out of date depending on the nature of the problem. From the complaints collected, 33 people tried to verify the information they were given. There were a number (n) of trips where the NRES did not give correct information because of confusion over travel time (n = 9), schedule confusion: changed with insufficient warning or was incorrect information in the NRES database (n = 16), or there was an incident where NRES was not informed (n = 25). Although the Vol. 3, No. 3, 2000 popularity of the NRES reflects its overall quality of service, the reliability of information provided or its interpretation could be improved. This should reduce the number of journey breakdowns and, by implication, remove the need for journey recovery support.
Railtrack is keen for people to use the Internet to obtain information. None of the complaints analyzed referred to Internet information. This may be due to several reasons:
• none of the 105 complainants used this source of information;
• people complained directly to Railtrack; • expectations concerning travel information from the Internet are not high enough to warrant complaining; or • information from the Internet was accurate.
Railtrack surveyed website users for information they would like to see in addition to timetables (Figure 2 ). Nearly 15 percent of requests were for information on engineering works, (i.e., when the network was not expected to run normally). This was an issue that prompted 11 percent of the complaints to ATOC about actual journeys made.
Existing information system developments are at risk of being technology led. Assessment of complaint letters offers one means of gaining greater insight into how recovery information could be of greater benefit to passengers than scheduled timetable information, however well the latter might be presented across different media. Such insight can assist in promoting greater attention to user needs in future system developments.
Compensation
The complaints analysis shows that one-fourth of all complaints that ATOC received could have been avoided with more accurate information. ATOC paid £1,313 in compensation in response to the I 05 complaints. Although only a crude approximation, if this figure is scaled up according to the total complaints to the industry, compensation could be totaling approximately £13,000,000 per year. The cost to the industry of journey breakdowns is likely to be much higher if other factors are taken into account. Not all breakdowns result in reported complaints. If passengers become discouraged by a bad experience, they may elect not to travel by rail in the future. Peoples' travel choices reflect their historical experience of the traveling environment (Adler and Blue 1998) . Improved information provision has the potential to reduce the cost of journey breakdowns considerably.
Conclusions
This article has sought to illustrate the current and potential role of passenger information in supporting a rail industry that is still beleaguered by problems Vol. 3, No. 3, 2000 of train cancellations and punctuality. For long-distance journeys in the United Kingdom, the train has great potential as an alternative to the car. Yet in terms of passenger kilometers traveled per year, car travel has increased dramatically over the last 40 years while the level of rail travel has remained largely unchanged (Figure 3) .
The government recognizes the importance of information in improving the awareness and attractiveness of public transport modes and in making journeys feel more seamless or easy to execute. The major complaint from passengers is about train service performance (Figure 1 ). There is scope for timely, accurate information to facilitate less disruptive progress of passengers through the rail network and alleviate some of the disruption resulting from poor performance. The passenger rail industry is evolving very good information systems for timetabled services and is beginning to address the need to take account of planned and unplanned deviations from the timetable. However, it appears that the specific value of information to passengers in journey breakdown situations is not being fully addressed. This article has highlighted and conducted a preliminary examination of rail journey breakdown and recovery. The collective value of information to assist passengers in such situations has not yet been established. However, from the initial investigations of passenger complaints, there appears to be substantial potential for ( enhanced) journey recovery information to improve both the plight of stranded passengers individually and the image of the passenger rail industry as a whole with the prospect of attracting higher levels of patronage. 
